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Scanning electron micrograph of Schistosoma mansoni adult woods in copula 




FIGURE 11-3 Scanning electron micrograph of adult male schistosome showing mouth and ventral sucker. 
Mole female worm in gynaecophoric canal. Source: National C ancer Institute. 
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FIGURE 11*5 Life cycles of Schistosoma spp. Credit: Image courtesy of Girw Barzizza. 



IMPORTANT... 



Diphyllobothrium La 



the broad or fi« 



■ 
■ 



aenia Saginat 




Taenia Solium 



Hymenolepis Nan 



= Pork 





tapeworm 



seudophyllidean 
Tapeworms 

Diphyllobothrium 
latum 



Cyclophyllidean 
Tapeworms 



Taenia Saginata 



Taenia Solium 



Hymenolepis Nan 






Fig. 123: Diphyllobothrium latum A. Adult worm showing spatulate 

scolex, neck, and strobila B. Mature proglottid 



FIGU RE 13-1 Ma hire proglottid 
of DiphyNabothrmm latum. 
fa} Antral view, 
fb) Cross section. 
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Taenia solium : A. whole; B. Its scolax 




Scolex of Taenia : (A) side view; (B) en-face view; (C) hooks 
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FIGURE 13*2 Life cyde of DivhyUobothrium latum. Credit: Imave courtesy of Gino Barztza. 
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FIGURE 13*5 Life cydes of Taenia solium and T saginata. Credit: Image courtesy o/Gitio Barzizza. 
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FIGURE 1 3-7 Life cycle of Hymenolepis nana. Credit: Image courtesy of Gitto Barziz2£L 
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FIGURE IS-] Morphology of a generalized nematode, {a) Male, {lb) Female. 
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Adult Tricfturis irichiura. (a) Female, (b) Male. 



Trichuris trichiura 
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Fig. 16.2: Egg of Trichuris trichiura. A. As seen under microscope; B. Schematic diagram 



Mucoid end-plugs 

Thick shell 

Unembryonated 
interior 






Egg of trichuris trichiura 



Q Embfyomted eggs aw ingested 




pasS*d in fooas. 



Adults in ofrcum 



Mature female 



Adult warm* in ciLLLUiLi, itpptMidix, 
lanjfr intestine tfliuins]] 




E^u:h with, 
\ iittifiaiuit 
larvae 

pass out 
with I'ice* 











j 






m 




T 


Larvae 


penetrate 


intestinal 


-.ill 


i 



Larvae in 
eggs complete 
development 
n soil 



ymjill inline 



Embiyonated eggs 
invested by human 



FIGURE 16-2 Life cycle of Tiichmix tridiruTa. Credit: linage curtcby uf Gmo Earzhza. 
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LIFE CYCLE OF TRICHURIS TRICHIURA 
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Fig. 1 6.3: Life cycle of Trichuris trichiura 



Capillaria philippinensis 

Morphology: 

Female: 2. 5-4. 4mm 

1. Typical Female -egg in uterus (8-10) in single row 

2. Atypical Female - viviparous, larvivapous, 40-45 eggs 

arranged in 2-3 rows 

Male: 2.2-3.2mm 

- with chitinized spicule and a long spicule sheath 
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Common Name NA 

Infective Stage Encysted Larvae 

Habitat Small Intestine 

Mode of Transmission Ingestion of raw/ undercooked contaminated fish 
Diagnostic Specimen Feces 
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Fig. 19.1 : Adult worm of Enterobius vermicularis (male and female) 
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LIFE CYCLE OF ENTEROBIUS VERMICULARIS 
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Fig. 1 93: Life cycle of Enterobius vermicularis 
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Fig. 20.2: Ascaris lumbricoides. A. Adult female and male worms; B. Anterior 
end of worm, head-on view, showing 1 dorsal and 2 ventral lips with 
papillae; C. Posterior end of female, showing anal opening, a little above 
the conical tip; D. Posterior end of male, showing 2 protruding copulatory 

spicules(s) 




Fig. 20.1 : Specimen of Ascaris lumbricoides 
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Fig. 20.3: Types of Ascaris eggs found in stools. A. Fertilized egg 
surface focus, showing outer mamillary coat; B. Fertilized egg, 
median focus, showing unsegmented ovum surrounded by 3 layers 
of coats; C. Decorticated fertilized egg, the mamillary coat is absent; 

D. Unfertilized egg, elongated, with atrophic ovum 
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Fig. 20. S: Life cycle otAscaris tumbricoides 
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Morphology of Strongt/Ioides stercoralis. (a) Parasitic female, (b) Free-living male, (c) Free-living 

female. 




Fig. 1 7.1 : Adult worm (male and female) 




Fig. 1 7.3: Larvae of Strongyloides stercoralis. A. Rhabditiform larva; 

B. Filariform larva 
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FIGURE 8-19 A, Strongyloides stercoralis, rhabditiform larva. B, Strongyloides stercoralis, rhabditiform larva, buccal 
capsule. C Stronq\'loides stercoralis, rhabditiform larva. Note the short buccal capsule and prominent genital primordium. 





Avorage length: 690 jim 
FIGURE 8-20 Strongyloides stercoralis, filariform larva 




Fig. 1 7.2: Egg of Strongyloides stercoralis 
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FIGURE 8-18 Strongyloides stercoralis egg . 
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FIGURE 16*7 life cycle of Strmgyloides stercoralis. Credit hna$e courtesy of Gino Barzizza. 
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Fig. 1 7-4: Life cycle of SrrongyfoMfes sre/corois 




FIGURE 16-10 Morphology of adult hookworms. Male, (b) Efcmalc 
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Adult worm of Ancylostoma duodenale (male and female) 
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AXCYLOSTOMA DUQDEXALE, BUCCAL CAPSULE 




AXCYLOSTGMA BUCCAL CAPSULE 




Scanning electron micrograph of Anq/lo$toma duodennle buccal area. 




Figure 25.8 Aiuylostoma duodenale. dorsal view. 

Notice the powerful ventral teeth. 
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Average size of immature, 
newly hatched rhabditiform larvae: 270 jxm by 1 5 jxim 
A Size range at 5 days old: 540-700 jam long 




FIGURE A, Hookworm rhabditiform larva. B, Hookworm rhabditiform larva. Note long buccal capsule and lack 
of prominent genital primordium. C, Hookworm rhabditiform, larval form buccal capsule. (B, C from Mahon CR, 
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HOOKWORM FILARIFORM LARV A FIGURE 8-20 StrcngyiOKte stercoral, filariform larva 



Differences between filariform larvae of Ancylostoma 
dudenale and Strongyloides stercoralis 



Necator size range: 60-75 jim by 35-40 p.m 
Ancylostoma size range: 55-60 p,m by 35-40 p.m 




Egg of Ancylostoma duodenale. A. As seen under microscope; 

B. Schematic diagram 
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TABLE 3-1 Entamoeba histolytica 
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Characteristics at a Glance 
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Figure 7.2 Young cyst of F.nlamvt hti histolytica 
containing two nuclei and a prominent chroinatoidal l>ai . 

Usually, such a cyst is 10 um to 20 uni wide. 




Figure 7.4 Mctacyst of ' Entamoeba histolxtiia. 

Three of the four nuclei are in focus, and two small chroniatoid 
bodies can be seen. 
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Fig. 3.1 : Entamoeba histolytica. A. Trophozoite; B. Precystic stage; C. Uninucleate cyst; D. Binucleate cyst; E. Mature quadrinucleate cyst 
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Flowchart 3.2: Sites affected in amoebiasis 




Fig. 3.3: Intestinal amoebiasis: Specimen showing amoebic ulcer in colon 




Fig. 3.4: Specimen showing amoebic liver abscess 




Fig. 3.5: Lesions of Amoebiasis 
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•IGURE 4-2 life cycle of E. histolytica. Credit: Image courtesy of Gino Bar 2122a. 
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Small and central 


Pprinhpr^l rhrnm^tin 
rci I pi lei a I vJllUMlauil 


Finp and px/pnlv Hi^trihutprl 
rule aiiu cvciiiy uijii iuuicu 


Cytoplasm 


Finely granular 


Cytoplasmic inclusions 


Chromatoid bars, rounded 
ends in young cysts 

Diffuse glycogen mass in 
young cysts 



A 




ENTAMOEBA COLI TROPHOZOITE 




ENTAMOEBA CQLI CYST 




Fig. 3.7: Schematic diagram of the morphological forms of Entamoeba coli (Heidenhain's hematoxylin Magn. X 2000). A. Vegetative form; 

B. Binucleate cyst; C. Eight-nucleate cyst 
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6IARDIA LAMSLIA TROPHOZOITE 



Kinetosomal complex 



Anterior . 
flagellum 



Intracytoplasmic 
External 



Posterior 
flagellum 



Intracytoplasmic 
External 



Caudal 
flagella 



Intracytoplasmic 
External 




Kinetosome, anterior 
flagellum 

Nucleus 
Adhesive disc 

Ventral groove 

Median bodies 



Ventral 
flagella 



GIARDIA LAMS LI A TROPHOZOITE 



Median 

(parabasal) bodies 




Flagella 



Axostyle 



Axonemes' \ 



Size range: 8-20 jim by 5-16 (im 
Average length: 10-15 [On 



k 



B 






TABLE 4-1 


Oiardia intestinafis 
Trophozoite: Typical 
Characteristics at 
a Glance 


Parameter 


Description 


Size range 


8-20 |im long 
5-1 6 |im wide 


Shape 


Pear-shaped, teardrop 


Motility Falling leaf 


Appearance 


Bilaterally symmetrical 


Nuclei 


Two ovoid-shaped, each with 

a large karyosome 
No peripheral chromatin 


Flagella 


Four pairs, origination of each: 
One pair, anterior end 
One pair, posterior end 
Two pair, central, extending 
laterally 


Other structures 


Two median bodies 
Two axonemes 
Sucking disk 



Sucking 
disc 

Basal bodies 
of flagella 

Nucleus 

Parabasal 
body 

Flagella 
(4 pairs) 



0 




Sucking 
disc 

Nucleus 

Flagella 
(4 pairs) 





0 



Axostyle 
Thick cyst wall 

Nuclei 
Nucleoli 

Parabasal 
bodies 



Fig, 4,2: Trophozoite. A. Ventral view; B, Lateral view; C. Q u ad ri nucleate Cyst 




Fig. 4.1 : Giardia lamblia in duodenal fluid wet preparation. 




QIARDIA LAMBL1A CYST 



TABLE 4-2 


Giardia intestinalis Cyst: 




Typical Characteristics 




at a Glance 



Parameter 


Description 


Size range 


8-17 jjrn long 




6-10 jim wide 


Shape 


Ovoid 


Nuclei 


Immature cyst, two 




Maturp rwt fnur 




Central karyosomes 




No peripheral chromatin 


Cytoplasm 


Retracted from cell wall 


Other structures 


Median bodies: two in immature 

cyst or four in fully mature cyst 
Interior flagellar structures* 




Adhesive disc 
- Nucleus 

5 fim 



Giardia lamhlia. (a) Trophozoite, (b) Cyst. 




ti LARD I A LAMBL1A CYST 




Figure 6.6 Scanning electron micrograph of a Giavdia species. 

(a) The ventral view shows the flat adhesive disc and the relationship of the ventral and posterior flagella and ventral groove, but the 
caudal flagella curv e around to the other side in this photograph, (b) The dorsal view shows these flagella. as well as the anterior fla- 
gella. The organism is 12 urn to 15 uni long. 



Giardia lamblia 




Intestinal wall cross-section 



trophozoites in 
small intestine: 
multiply a sexually 
by binary fission 
(15 jim x 10 ttm) 



cyst passes to 
small intestine; 
excy stat ion occurs 



Diagnostic and 
Infective Stage 

resistant, infective 
cysts passed in feces 
(trophozoites may be 
found more commonly 
in soft or fluid feces) 



Method of Infection 

human ingests infective 1 
cysts; transmitted by 
feces, fingers, food, 
fomites, flies, and 
infected water 



LIFE CYCLE OF GIARDIA LAMB LI A 




Fig. 4.3: Life cycle of Giardia lamblia 




LIFE CYCLE OF QIARDIA LAMB LI A 




Cytostome 

Cytopharynx 

Food 
vacuole 

Contractile — 
vacuole 

Micronucleus 
Macronucleus 

Cilia 

Cytopyge 




Fig. 1 0,1 : Morphology of Baton tidium co!L A, Trophozoites; B. Cyst 



Cyst 




BALANTIDIUM COLI 



Cytostome 



Ingested 
microbes 
(bacteria) 



Vacuole 




Micronucleus 



Size range: 28-152 fim by 22-123 fim 
Average size: 35-50 |im by 40 (im 



0 
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BALMTIDIUM COU TROPHOZOITE 



Balantidium coli 
Trophozoite: Typical 
Characteristics at a Glance 



TABLE 7-1 


Balantidium coli 
Trophozoite: Typical 




Characteristics at a Glance 


Parameter 


Description 


Size range 


28-1 52 (.im in length, 22-1 23 jim 
wide 


Motility 


Rotary boring 


Number of nuclei Two 




Kidney-shaped macro nucleus 
Small spherical micronucleus 



Other features One or two visible contractile 

vacuoles 
Cytoplasm may contain food 

vacuoles and/or bacteria 
Small cytostome present 
Layer of cilia around organism 




BALANTIDIUM CQLI CVST 



TABLE 7-2 Balan tidium coif Cyst: 

Typical Characteristics at 
a Glance* 



Parameter 


Description 


Size ranoe 


43-66 urn 


Number and 


Two 


appearance of 


Kidney-shaped macro nucleus 


nuclei 


usually present 

Lai J" Lai "La"! L 1 1 KJF 1 "laai aaaT "laai ■ 1 % 




Small spherical micrcnucleus; 




may not be observable 


Other features 


One or two visible contractile 




vacuoles in young cysts 




Double cyst wall 




Row of cilia visible in between 




cyst wall layers of young 




cysts 




Balaniidhtm coli r an intestinal parasite of pigs, monkeys, and humans. Trtjphozoifct;. (b) Cyst. 



I 



tALANTIDIUM C0L1 




Passed in feces 



LIFE CYCLE OF BALANTIDIUM COLI 



Rough endoplasmic reticulum 

Golgi complex 

Dark granule 



Posterior polar ring 



Cytostome 

Rhoptry 



Conoid 




Anterior polar ring 



Rhoptry 




Conoid 



Nucleus 



Micron erne 

Inner pellicular membrane 
Subpellicular microtubule 
Mitochondrion 

Nucleolus 



Pellicle 

Anterior 
polar ring 



(a) 



(b) 



t .... (a) ApicomplcxEm sporozoite or merozoite showing constituents of apical complex, (b) Cro 

section through anterior polar ring. 



Apical 

Complex 



Polar 
Conoid 



Pellicle 
Micronemes 

Rhoptry 



Micropore 



Golgi body 
Nucleus^ 



Endoplasmic 
reticulum 

Mitochondria 



Posterior ring 




APICOMPLEXAN STRUCTURE 




sporocyt 



sporozoite 



MATURE GQCVt OF ISQSPORA 

BELLI 



TA B L E 7-3 Isospora belli Oocyst: 

Typical Characteristics at 
a Glance 



r ca i culler Lei 


Flo^rri ntinn 


Size range 


25-35 jam long, 10-15 |tim 
wide 


Appearance 


Transparent 


Shape 


Oval 


Cell wall 


Two layered, colorless and 
smooth 


1 Developing sporoblast 


Unicellular with granular 
cytoplasm 


Yniinn nnruct 
i uui ly uuLy j l 


IVVU JfJUl UUId 3 Lj> 


Mature oocyst 


Two sporocysts, each 
containing four 
sausage-shaped 
sporozoites 




Fig, 7,5: Oocysts of Isospora belli. A. Immature cyst; B. Mature cyst 




Size range: 25-35 jxm by 10-15 [x.m 
Average size: 30 jxin by 12 jxiti 

ISOSPORA BELLI OOCYST 



o 



AyS^ Mature oocysts 
with sporozoites 



Immature oocysts 
with sporocysts 




Immature oocysts 
with sporozoblasts 






O 

Oocysts in feces 

LIFE CYCLE 



A = Infective Stage 
A = Diagnostic Stage 




SEXUAL© 



SPOKA BELLI 



MATURE OOCYST OF CRYPTOSPORIDIUM 



TABLE 7-5 



parvum 
Oocyst: Typical 
Characteristics at a Glance 



[Pa 



Parameter Description 

Size 4-6 \im 

Shape Roundish 

Number of sporocysts None 

Number of sporozoites Four (small) 

Other features Thick cell wall 



One to six dark granules 
may be visible 




Fig. 7.7: Oocysts of Cryptosporidium parvum. A. Thick-walled oocyst; 

B. Thin-walled oocyst 



Sporozoites 




Average size: 4-6 
FIGURE 7-9 Cryptosporidium parvum oocyst. 




I" 



FIGURE 7-10 Modified acid-fast stain, x1000). Arrows 
indicate Cryptosporidium oocysts, each containing four 
undefined sporozoites. Note dark-staining granules. 





LIFE (TfCLE OF CfflftTOSPORIDIUM SPECIES 





Man acquires infedioni by ^ Xc y&t$r- 

inces:ion of contaminated '^^ft^T* 
rr:t>:1 ^nfl water containing 
thicK waJled oocyst 

— fculoi nicotian 




Spofozofces 
released 



Thick *aifeci Thin ^h>ci 
sparuialad oocyst oooyslin 
^ infuuii tuucs 




\ 



Sporczoite attach to 
brush twrder epithelium 
□f jnd.estiiw 



\ 



Uiick walled Thin walled 

ijnspnrulatnrl <:nnysl unsporulated 

oocyst 



LIFE CYCLE OF CRYTOSPORIDIUM PARVUM 



LfcrtiliEaUcjn 




Spotoioiic develop 
in In trophozoite 



J 



Undergoes schizogony 
(asasmai cycle) in 
mucosal ce Is 



) Type 
,i i mer-oni 



Tvpa II mmnl 



Fig. 7 .8: Life cycle of Cfyptosporidiu m permit? 



REMEMBER... YOU ARE A DOCTOR © 




Show respect 
to everyone 






consioero 
of feelings 





good manners 
and language 







Never bully, hit 
or hurt others 



